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in Pediatric Patients
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Asthe demand formore sophisticated toys and electronics grow,

the use of compact high performance batteriesis on the rise.
These small batteries, often called disc batteries or button cells,
are replacing larger AAA or AA battery sizes in many household

items and children’s toys.

disc battery or button cell is a small single cell battery shaped
A as a squat cylinder. They are typically 5 to 25 mm in diameter

and 1 to 6 mm high — like a button on a garment, hence the
name.' These batteries can be found in items such as small toys, hear-
ing aids, car-key fobs, flameless candles, remotes, bathroom scales,
watches, greeting cards, calculators, pens, cameras and many other
items. According to the 2013 annual report of the American Associa-
tion of Poison Control Centers, there were 3,503 reported incidences
of disc battery ingestion. Of these, 63% were ingested by children
younger than the age of five.? The high percentage is due to a child’s
natural tendency to put things in their mouth while exploring their
surroundings.’

LEARNING OBJECTIVES

A Recallwhat percentage of patients
will most likely pass the hattery
through the Gl tract

A Listthe general symptoms thata
child may experience after battery
ingestion

A Review which types of radiographic
studies will be performed when
battery ingestion is suspected

A Determine which parts of the body
are of most concern when this type
of incident occurs

A Examine the process forremoving a
disc battery from the esophagus
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DISC BATTERY INGESTION

Every suspected case of battery ingestion, even in asymp-
tomatic patients, requires immediate medical attention.
While about 80% to 90% of ingested disc batteries in chil-
dren will likely pass spontaneously though the entire gas-
trointestinal (GI) tract without incident, batteries retained
in the body can have detrimental effects.’ Disc batteries

Figure 1
Shown are the
size of disc
batteries in
comparison
with coins

can contain numerous heavy metallic salts such as lithium
oxide, mercuric oxide, silver oxide and zinc oxide among
others that can cause great damage to tissues.* They also
contain concentrated solutions of harmful caustic alkaline
fluids such as sodium hydroxide and potassium.’ The three
areas in the GI tract where batteries can meet resistance
and become lodged are the esophagus, the stomach and the
intestines, with the esophagus being the most common.°

DIAGNOSIS

Quicker interventions occur when button battery inges-
tion is witnessed in children. However, in as many as 40%
of cases, battery ingestion in infants and children is not
witnessed.’ Children are usually brought to the health-
care facility because they start to experience symptoms.
Symptoms can vary depending on the location of the bat-
tery, the length of time that has passed since the battery
was ingested and where the battery is lodged. Symptoms
may include: sudden refusal to eat, drooling, decreased
appetite, coughing, choking or gagging
with eating or drinking, fussiness, stridor,
wheezing, respiratory distress, chest pain,
abdominal pain, abdominal distention,
fever, vomiting, bloody stool and tachy-
cardia, among others.’

The reason batteries in the esophagus cause more damage is
due to the different physiologic conditions in the esophagus as
opposed to the stomach and intestines.

localize the foreign body. Lateral films will aid in determin-
ing if a foreign body is in the esophagus or the trachea and
may detail foreign bodies obscured by the overlying spine.’
Coins and disc batteries can look similar on an X-ray, but
there are certain characteristics that set them apart. Figure 2
(on page 212) shows the difference between a coin and disc

battery on plain radiographs. Disc batteries can have a char-

acteristic double-density shadow or “halo” on AP X-rays.
Laterally, these batteries’ edges are rounded, and they some-
times contain a step off junction at the positive and negative
terminal.® These differences can help distinguish them from
coins and buttons. Once battery ingestion is diagnosed, the
physician must determine whether intervention is needed
and what degree of urgency is merited.

THE ESOPHAGUS

While batteries have the potential to cause damage in all
areas, damage in the stomach and intestines is less likely.
The majority of tissue damage occurs when the battery is
lodged in the esophagus.® The reason batteries in the esoph-
agus cause more damage is due to the different physiologic
conditions in the esophagus as opposed to the stomach and
intestines. When ingested, disc batteries discharge their
current across tissue or liquid. When in the stomach and
intestines, disc batteries discharge their current through the
gastric fluid, generally without damaging the mucosa. In

When foreign body ingestion is sus-
pected, radiographic studies will need to be performed.
Typically, these will be plain radiographs (X-rays). Both
anteroposterior (AP) and lateral films will be needed to
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the esophagus, however, the battery is wedged into tissue.
This causes the batteries to discharge their current through
esophageal tissue and potentially cause burns.* Damage due



to alkali leakage is also more common
in the esophagus. Once the battery is
ingested, it begins to deteriorate causing
the battery to leak alkaline fluid. In the
stomach, the acidic gastric fluid (which
has a high PH level) balances out the
leaking alkaline fluid (which has a low
pH level). This balance keeps the other-
wise harmful alkaline fluid from doing
damage to the surrounding tissue. In the
esophagus, there is no gastric fluid to
balance the pH, and therefore, the caus-
tic alkaline fluid leaks directly onto the
tissue of the esophagus, undiluted, which
can cause severe injuries to the tissue.’

The esophagus has three areas of nar-
rowing where foreign bodies such as
disc batteries are most likely to become
entrapped: the upper esophageal sphinc-
ter, the crossover of the aorta and the
lower esophageal sphincter. Disc bat-
teries in children most often become
entrapped in the upper esophagus,
immediately distal to the upper esopha-
geal sphincter.

REMOVAL FROM THE ESOPHAGUS
If it is known that a child has a battery
lodged in the esophagus, he/she is auto-
matically upgraded to a level one trauma.
If the battery is not visible, the child will
require surgery for foreign body removal.
A general surgeon will perform a rigid
esophagoscopy to visualize and retrieve the battery. The
child will be placed in the supine position and an anesthesi-
ologist will administer general anesthesia. After the time out
is taken, a Benjamin open esophagoscope with an attached
light source will be placed into the child’s esophagus by
the surgeon. If the surgeon is able to visualize the battery,
he or she will place a non-optical esophagoscopy forceps
down through the esophagoscope and retrieve the battery.
If the battery cannot be directly visualized through the open
esophagoscope, a 2.9mm 0 degree telescope connected to an
optical forceps with teeth will be placed down the esophago-
scope and used to visualize and retrieve the battery.*

After the battery has been removed, the child will be
admitted to the hospital. Commonly, a computerized

This X-ray shows the button battery stuck in four-year-old Beckett Goss' esophagus

tomography angiography scan (CTA) will be performed to
check the integrity of the blood vessels around the esopha-
gus to ensure that they are not damaged. An esophagram
(also called a barium swallow) also may be performed to
view and assess the anatomy and function of the pharynx,
esophagus and check for any damage or leaks. If there is
no suspected damage, the child may be released after one
day. If there is suspected damage, however, the child will
require a longer hospital stay.

COMPLICATIONS

Esophagus

Disc batteries lodged in the esophagus can cause severe
tissue damage in as little as two hours.!” Delayed injury
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may also occur in the following days and weeks after the
removal of the battery. After battery removal, the damaged
tissue will go through multiple stages of necrosis. The first
stage is necrosis, which may last as long as a week depending
on the severity of the burns. During this time, the child may
experience new perforations or fistulas as the esophageal tis-
sue thins before it dies. After necrosis occurs, if additional
surgery is not required, the damaged area of the esophagus
will begin to heal and scar tissue may form. This scar tissue
may cause esophageal strictures and other problems within
days to weeks after the battery removal takes place. Children
will need to be monitored for these delayed injuries for as

Figure 2
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tery through straining all stools, and cathartics may be pre-
scribed to accelerate passage of the battery. If the battery has
not been recovered in four to seven days after the ingestion,
a repeat radiograph may be performed to assist in discover-
ing why the battery has not passed though.’ If the passage of
the battery is delayed, the risk of leakage and the potential
for complications must be assessed to determine the need
for endoscopic or surgical removal. If the battery is retained
in the stomach and unable to pass, an endoscopic proce-
dure to remove it may be necessary. If the battery becomes
lodged in the intestine, surgical removal of the battery may

be required.

and coins
following
X-ray

long as six weeks while the esophagus heals.'"'? Injuries that
can occur after having a battery lodged in the esophagus
include: esophageal perforation, tracheoesophageal fistula,
esophageal stricture, vocal cord paralysis, tracheal stenosis,
tracheomalacia and exsanguination after fistulization into a
major blood vessel such as the aorta.®!" The type and sever-
ity of injury will be directly related to the duration and loca-
tion of the battery, as well as the size and type of the disc
battery.” In 2013, of the 3,503 reported cases of disc battery
ingestion, 55 patients had moderately negative outcomes,
eight cases had major negative outcomes and three cases
resulted in death.?

Stomach and Intestines

While most damage occurs in the esophagus, batteries also
may become lodged and injure tissue in the stomach or
intestines. If a button battery moves through the esophagus
into the stomach, there is about a 90% chance it will pass
through the rest of the GI tract without incidence within 24
to 72 hours.* The patient may be sent home and instructed
to watch for symptoms of toxicity and passage of the bat-
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While being prepared in cases of disc battery ingestion is
important, preventing them altogether is the ultimate goal.
More than 60% of batteries that are ingested by young chil-
dren were obtained from products as opposed to loose bat-
teries.'” Due to this high percentage, and with the number
of disc battery ingestion cases on the rise, manufacturers of
disc batteries, manufacturers of products that are powered
by disc batteries and health and safety government agen-
cies have become more vigilant to find a solution to prevent
esophageal injuries. In 2011, battery manufacturers began
education programs to raise awareness to the dangers disc
batteries and other batteries pose. This educational cam-
paign targeted parents and caregivers through a partner-
ship with Safe Kids Worldwide, The National Capital Poi-
son Center and other health and safety organizations.” The
focus of these educational programs is to raise awareness of
the potential dangers of disc battery ingestion, and to pro-
vide steps for immediate care if a battery is swallowed. Bat-
tery manufacturers are partnering in research to investigate
what causes the chemical reaction when button batteries are




t was September 15, 2013, and our family was enjoying

a relaxing Sunday afternoon. We had gathered at my

in-laws” home to have dinner and watch the Denver
Broncos game. All four of our kids had been playing with
their cousins when suddenly Beckett, our 4-year-old son,
came upstairs crying. He said his belly was really hurt-
ing while he was grabbing his chest. His crying became
more intense and when we questioned him further about
his pain, he pointed to his chest. We started to wonder if
he had swallowed too much dinner as he was notorious
for shoveling extra-large bites of food into
his mouth. We offered him some water, but
drinking it seemed to cause more pain. Then
we began to get worried.

We asked him if he had swallowed some-
thing. At first he insisted that he had not,
but he eventually admitted that he had. He
said it was a round magnet he had found on
the floor in the playroom downstairs. With
this new information and the amount of
pain Beckett appeared to be in, we decided
to head to urgent care a few miles away.

When we saw the doctor, he asked us if
we had seen the object Beckett had swal-
lowed, which we hadn’t. Beckett told us it
was a magnet and that was all the informa-
tion we had. He told us Beckett needed an
X-ray immediately.

After the X-ray we went back to another examination
room and waited. When the doctor came back in, he had
a very concerned look on his face. He told us he believed
the object Beckett had swallowed was not a magnet but a
button battery. He then proceeded to tell us this was a very
serious situation and Beckett needed to be transported to
the Children’s Hospital downtown. He already had called
the ambulance. We asked why we should be so worried, to
which the doctor answered that button batteries are very
dangerous when ingested and can burn a hole through
one’s esophagus.

Obviously, we were shocked and scared. Beckett con-
tinued to cry in pain as we waited for the ambulance.
My husband went with him in the ambulance and I ran

home to grab some things. When we got to the ER, it had
been about two hours since Beckett had swallowed the bat-
tery and he was still in a lot of pain. The ER staff told us he
needed to have a scope procedure done so they could try
to remove the button battery. Before they took him for the
procedure my husband asked if he could give him a bless-
ing. As soon as we said amen, the ER staff started to wheel
Beckett back when he really started to complain that he was
going to throw up. He did, and there was that button battery
lying on his chest that everyone was so worried about. We

were so relieved, and naively thought the crisis was over. A
doctor soon came in and told us that Beckett still needed to
have a scope performed so they could assess the damage to
his esophagus.

My husband and I waited impatiently. They finally
brought us back to the recovery room to be with Beckett. He
was taking a long time to wake up when the GI doctor came
to talk to us about his scope. Again, this doctor had a very
somber look on her face. She showed us pictures she had
taken of Beckett’s esophagus. There were two large ulcers
that were concerning. She said they still could be burning
his esophagus and even burn to the aorta. If this happens,
the doctor said, he could bleed out and die.

This was the scariest moment of my life. She told us we
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needed to get him transferred up to the Children’s Hospital
in Denver by ambulance. He would need a contrast MRI to
see if the ulcers had burned though. My husband again rode
with Beckett in the ambulance with a special crew that could
handle the risks that Beckett faced. Once we arrived, they
brought Beckett back for another scan.

Again we waited anxiously for the results. This is what
my husband posted on Facebook that morning September
16th:

“GI doctors just came in. They are pretty worried because

the battery was charged fully when it entered his body. They
are concerned that a fistula will form between the esopha-
gus and aorta which will cause a tear, thus ending his life.
She said this has happened to several kids already this year.
Very scary. Because of this, we will be here for at least sev-
eral days, they said, because it takes several days before this
fistula begins to form. Poor Beckett. He’s getting bored and
restless already.”

They then told us Beckett needed to have a larger gauge
IV put in (he already had two at this point) in case he should
suddenly need a blood transfusion.

The next day, September 17, we posted this on Face-
book: “The doctors seem to be feeling that his esophagus
isn’t burning anymore so the only threat now is a fistula
growing between his esophagus and aorta. There is noth-
ing they can do proactively to stop this, so we have to just
wait it out. They said that if he has a good night (which he
did) and passes his tests in the morning that he will get to
leave the PICU and will be able to start drinking water (poor
guy hasn’t eaten or drank anything since 3:30 Sunday). Then
we will just sit tight till Thursday when they will put him
under and then give him a MRI, which will show if that fis-
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tula began to grow. If not, we may go home Thursday night
or Friday morning. If there is any sign that it has begun to
grow, we may have to go back to PICU.

Thanks again for all the hugs, prayers and kind words.
Much love!”

Over the next few days there were tests, and nurses in
and out, doctors to talk to but mostly just waiting around
trying not to be worried. Thankfully by Wednesday, Beckett
had been doing so well they had moved him out of the PICU
and decided to do the MRI a day early. The results were
good and they told us we would be going home on Thursday.
That night he had food for the first time since Sunday. I was
so happy to see Beckett feeling happy again.

We were discharged on Thursday with instructions to
follow a soft food diet. Beckett would need to take medica-
tion three times a day for 35 days to help protect and heal
the ulcers in his esophagus. We followed up with the GI
doctor a few times in the weeks that followed. Beckett had
a follow-up scope of his throat as well, and it showed that
his ulcers were healing nicely. We finally felt relief that this
ordeal was over.

We later found out how Beckett found the battery in
the first place. A few days before we came over, Beckett’s
grandma was trying to put a button battery into an elec-
tronic angle finder. It didn’t fit right, however, and it fell out
on the floor behind a chair. She was distracted and forgot all
about it. When Beckett found it a few days later, he put what
he thought was a magnet, in his mouth. Since it was a fully
charged battery, it shocked him. This surprised him, which
caused him to swallow the battery.

When this all started, I had no idea the severe danger
that button batteries pose to children. I know in our case we
were extremely blessed that Beckett was able to throw up the
battery after two hours. Each second is critical. I have read
and heard many other stories about button battery inges-
tion and know many don’t have such positive outcomes. We
feel blessed that our story has a happy ending. I often tell
others about our experience in hopes that there will be a
greater awareness of this huge danger that is often right in
our homes. Anytime I see a button battery I still have a sink-
ing feeling in my chest. My hope is that no one ever has to
deal with this, but in this increasingly electronic age we live
in, they are everywhere.

Tina Goss is a 32-year-old mother of four children. She
stays busy running kids to sports and dance classes and works
part time as a non-diagnostic ultrasound technician. She loves
spending time in the outdoors with her family.



ingested, in hopes that one day decrease the damage if swal-
lowed.' There is also a push to establish a maximum size disc
battery, which would decrease the likelihood of an ingested
battery getting lodged in the esophagus.®

Federal regulations in the United States have mandated
that safety mechanisms must be placed on any item that con-
tains batteries to prevent the release of batteries from these
items by children. These regulations are reviewed by the US
Consumer Product Safety Commission regularly by inspec-
tion of any item that uses batteries.”® As a result, product
manufacturers are working to develop a better device design
that would make it harder for children to open battery com-
partments. After recommendations were made by the US
Consumer Product Safety Commission, battery manufactur-
ers made disc battery packaging using child resistant stan-
dards, and standardized warning language on all labels.'

We would like to thank Craig Egan, MD, FACS, FAAP; and
Mark Molitor, MD, FACS; for their medical content contri-
bution and literary mentorship. We also would like to thank
Cheryl Gallaga, MSNEd, RN, CPON; Allison Richins, RN,
MSN, CPEN; Barbara Pankratz, MSN, RN, CNOR; and Tony
Smith, BSN, RN, CNOR; for all of their support and encour-
agement. Also, thank you to the Phoenix Children’s Hospital
Radiology department for allowing us to use their equipment
to take the battery X-rays.
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CONNECTED

Staying connected with AST and your fellow
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